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Abstract. A 52′×52′ field in the Lupus Galactic plane was observed with the
ANU 1m telescope for 53 nights during 2005 and 2006 in a search for transiting
Hot Jupiter planets. A total of 2200 images were obtained. We have sampled
120,000 stars via differential photometry, of which ∼26,000 have sufficient photo-
metric accuracy (≤ 2.5%) with which to perform a search for transiting planets.
Ongoing analysis has led to the identification of three candidates. We present
an overview of the project, including the results of radial velocity analysis per-
formed on the first candidate (Lupus-TR-1) with the 4m AAT telescope. The
third candidate, Lupus-TR-3 (P=3.914d, V∼16.5), is a particularly strong case
for a giant planet of 1.0-1.2RJup orbiting a solar-like primary star with a near
central transit. Further observations are planned to determine its nature.
1. Project Overview
A deep, wide-field survey for transiting giant planets has been performed in
the Lupus Galactic plane. Using the ANU 1m telescope, a 52′×52′ field was
observed for 53 nights in 2005 and 2006. A total of 2200 images were obtained
with a wide passband V+R filter. Via an application of differential photometry,
light curves have been constructed for a total of 120,000 stars (14.0≤V≤21.0), of
which ∼26,000 (14.0≤V≤18.0) have ≤2.5% photometry suitable for the transit
search. All candidates are subjected to a vigorous screening process to identify
the very best candidates for further follow-up. The aims of the project are two-
fold, firstly to provide a control field for our previous globular cluster transit
surveys, both of which produced null results (Weldrake et al. 2005, 2006), and
secondly to perform a feasibility study for a future wide-field transit survey with
the 5.7 deg2 ANU SkyMapper telescope (Bayliss & Sackett 2007).
1
2 Weldrake et al.
Figure 1.: Phase-wrapped photometry for Lupus-TR-1 (depth=0.008 mag, du-
ration=3.7hrs) and Lupus-TR-2 (depth=0.02 mag, duration=2.2hrs).
2. Current Candidates and Follow-up Results
Analysis of the 2005 dataset identified three transiting systems. The phase-
wrapped photometry for the first two can be seen in Fig. 1. Both have periods
shorter than 2 days, and multiple transits in our data. Low resolution spectra
have been taken with the ANU 2.3m telescope and both are consistent with G
dwarf stars. The light curve of Lupus-TR-1 has a 8 mmag transit with a shape
typical of a moderately grazing configuration. However, it displays a longer than
expected duration and a possible secondary eclipse of ∼1mmag depth.
Lupus-TR-1 was observed in service mode with the 4m AAT and UCLES
to derive radial velocities. The results show no discernable velocity variations
to our detection limit (230m/s), ruling out a physical binary star. This, coupled
with the possible secondary eclipse and unusually long transit duration for a G
dwarf star; indicate that this may be a blended system. Lupus-TR-2 displays
a short period and moderately V-shaped transits, possibly indicating a grazing
configuration. The UCLES radial velocities for this system are currently being
analyzed.
3. Lupus-TR-3, a Strong Case for a New Transiting Planet
The third candidate, Lupus-TR-3, (P=3.914d, V∼16.5) displays a well-sampled
flat-bottomed transit, with four fully observed transits and two egresses in our
combined 2005 and 2006 data. The phase-wrapped photometry can be seen
in Fig. 2. The best fitting transit model (over plotted) was produced via the
routines of Mandel & Agol (2002) and assumes HD209458 non-linear limb dark-
ening coefficients. This model has a central depth of 16 mmag and a total transit
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Figure 2.: The Lupus-TR-3 photometry (P=3.914d), centered on the transit
and plotted from the time of transit center in hours. Over plotted is a best-
fitting model transit (Mandel & Agol 2002) with a resulting depth 16 mmag and
total duration of 2.2 hours. We assume HD209458 non-linear limb darkening to
describe the ingress and egress phases. The fit to the data is clear.
duration of 2.2 hours. From an application of the Tingley & Sackett (2005) exo-
planet diagnostic (which determines the relative likelihood of transit candidates)
Lupus-TR-3 has parameters wholly consistent with a Hot Jupiter planet with
η = 0.6− 0.7.
From the best-fitting model, the light curve is consistent with a 1.2RJup
companion orbiting a 0.98R⊙ star, if the companion crosses the average chord
length across the stellar disk. If the transit crosses centrally, the solution in-
dicates a 1.0RJup companion to a star of 0.78R⊙. We take these values as the
upper and lower limits to the companion radius. A transit of more grazing con-
figuration (hence a larger primary star) would produce a more V-shaped transit.
No secondary eclipse or out-of-transit ellipsoidal variations are seen, indicating
a companion of negligible luminosity compared to the primary star if the system
is not blended.
The location of the star on the Color Magnitude Diagram of the field as
well the stellar proper motion from online USNO and NOMAD1 catalogs are
all consistent with a slightly reddened solar-like dwarf star, strengthening the
results of the photometric fitting. This system thus appears to harbor a tran-
siting object with radius and period consistent with those of nearby known Hot
Jupiters. Multi-band photometry, and low and high resolution spectroscopy are
planned to determine conclusively the type of the star and the nature of this
promising system.
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